A convex function has convex less-equal level sets. That the converse is not true was realized by de Finetti (1949) . The problem of level sets, discussed first by Fenchel in 1953, is as follows: Under what conditions is a nested family of closed convex sets the family of the level sets of a convex function? Fenchel (1953 Fenchel ( , 1956 ) gave necessary and sufficient conditions for the existence of a convex function with the prescribed level sets, furthermore, the existence of a smooth convex function under the additional assumption that the given subsets are the level sets of a twice continuously differentiable function. In the first case, seven conditions were deduced, and while the first six are simple and intuitive, the seventh is rather complicated. This fact and the additional assumption in the smooth case, according to which the given subsets are the level sets of a twice continuously differentiable function, seem to be the motivation that Roberts and Varberg (1973, p.271) drew up anew the following problem of level sets: "What "nice" conditions on a nested family of convex sets will ensure that it is the family of level sets of a convex function?"
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The Fenchel problem of level sets consists of some different subproblems. If the union of the level sets A ⊆ R n is a convex set, then a quasiconvex function can be constructed with the prescribed level sets (Fenchel, 1953) , so the original question now reads as finding conditions under which the level sets of a quasiconvex function are those of a convex function. In the case of a convex set A ⊆ R n and a continuous quasiconvex function, the question is to characterize the convex image transformable functions.
In the theory of economics, Debreu (1954) proved his famous theorem on the representation of a continuous and complete preference ordering by a utility function. Crouzeix (1977) and Kannai (1977 Kannai ( , 1981 studied the problem of concavifiability of convex preference orderings, i.e., the problem of the existence of a concave function having the same level sets as a given continuous quasiconcave one, and they developed further the Fenchel results.
In the smooth case, the original problem is divided into two parts. The first one is to give conditions for the existence of a smooth pseudoconvex function with the prescribed level sets, while the second one is to characterize the smooth convex image transformable functions. Rapcsák (1991) gave an explicit formulation of the gradient of the class of the smooth pseudolinear functions which results in the solution of the first part of the Fenchel problem in the case of a nested family of convex sets whose boundaries are of hyperplanes defining an open convex set. This result was generalized by Rapcsák (1997) for the case where the boundaries of the nested family of convex sets in R n+1 are given by n-dimensional differentiable manifolds of class C A first complete set of necessary and sufficient conditions for the second part of the level set problem was derived by Fenchel (1953 Fenchel ( , 1956 ). Later several contributions were published by different authors and these results are presented within a unified framework in the book of Avriel et al. (1988) .
In the lecture, a new and "nice" geometric necessary and sufficient condition will be given for the existence of a smooth convex function with the level sets of a given smooth pseudoconvex function. The main theorem is proved by using a general differential geometric tool, the geometry of path defined on smooth manifolds. This approach provides a new view on the convexlike and generalized convexlike mappings in the image analysis (see, e.g., Giannessi, 1984; Mastoreni et al., 2000) , and a complete geometric characterization of a new subclass of pseudoconvex functions originated from analytical mechanics.
